Real-time multiplex PCR assay for rapid detection and toxintyping of Clostridium perfringens toxin producing strains in feces of dairy cattle.
Clostridium perfringens is an anaerobic, gram-positive, spore-forming bacterium associated with a wide variety of diseases in domestic animals and humans. We have developed dual-labeled fluorescence hybridization probe (TaqMan((R)))-based real-time multiplex PCR assay for detection of toxin genes alpha (cpa), beta (cpb), iota (ia), epsilon (etx), beta2 (cpb2) and enterotoxin (cpe) of C. perfringens directly from cattle feces. The assay was standardized using ATCC reference strains of C. perfringens producing alpha, beta, iota, epsilon and enterotoxin, respectively. The assay for detection of beta2 toxin gene was standardized using a field strain of C. perfringens producing beta2 toxin. The minimum detection limit for the real time PCR assay ranged from 5 to 70 pg of DNA for the six toxin genes. A total of 307 fecal samples collected from seven dairy herds in Pennsylvania were analyzed using the multiplex assay. The real-time PCR assay revealed that cpa, cpb, ia, etx, cpb2 and cpe were detected in 68 (28.2%), 6 (2.5%), 6 (2.5%), 4 (1.6%), 164 (68%) and 11 (4.5%) of 241 PCR positive samples, respectively. The findings of the study revealed that C. perfringens beta2 toxin producing strains were widely prevalent in lactating cows in Pennsylvania and they may play an important role in C. perfringens associated diarrheal diseases.